Over the last few years, a series of transformation processes have gained increasing attention in the public and political agendas. The circular economy has been established as the way of the future for the appropriate sustainable management of natural resources. The bioeconomy, on the other hand, aims at reaching the maximum sustainable value-added of the available biomass resources. These processes nowadays are running hand in hand with further societal and industrial transformation processes, such as urbanisation, digitalisation and the transformations in the mobility and energy fields, among others.
Particularly for the cases of the circular economy and the bioeconomy, technological development will continue to be a key issue for finding the most suitable alternatives for new high value-added products, enhancing the efficiency of processing units and for enabling the integration of industrial sectors for using the available resources in a more appropriate manner. The focus of the modelling in the waste management sector and in the bioeconomy field is tending to the systematic assessment of novel waste management concepts, new bio-based technologies, in order to evaluate the potential effects of implementing these technologies in the existing producing infrastructures and services within cities and industries.
However, a major challenge nowadays in our working field is not only to develop new ideas, or to come up with new technological alternatives. The challenge is actually to foster the innovation process in the waste management sector, as well as in the circular economy and in the bioeconomy fields. In other words, the challenge is to implement these technologies and products in the market, and for this reason, in many developed countries authorities are considering a shift in the way that technical development should be approached. Instead of promoting the financing of classical research and development (R&D) projects (i.e. a 'technology push' approach), nowadays attention is given at financing structures that consider a 'technology pull' approach (R&D&i). This means that a much broader spectrum of participants and stakeholders are considered on the development of technologies, as the research is focused on covering the actual particular demands of the industry and/or the market. This means that we must consider not only the institutions involved in the technology development process itself (i.e. the traditional approach), but also the market and society players (including public services) that produce the demand for the developed processes or products.
Here is where the problems begin for us modellers working in the waste management sector or in the assessment of bio-based technologies.
Historically there has been a lack of synergic work between the different participants in the 'innovation chains' within these sectors, that is in public services, financing bodies and investors, industrial sectors, service companies, technology developers, among other interested bodies. Normally, innovation in these fields has been driven by market conditions and the analysis of individual players within the market. Nowadays, in the midst of the ongoing transition processes, we need a more consensuated development path to address the needs of all involved sectors. So the challenge is to implement adequate exchange platforms where the different players may interact and look for suitable alternatives for their demands and needs. It is here where systems analysis could play an interesting role in understanding the interactions between all involved actors, as well as their perspective on their development potentials and barriers. Through systems analysis it is possible to incorporate more dynamic assessments that take into account the different scales (i.e. local, regional, national, global levels) and dimensions (i.e. social, economic, environmental) directly and indirectly affected by the implementation of the new processes and industrial infrastructures, as well as by the internalisation of new products in the national and international markets.
There is a catch, though. In terms of modelling capacities there is no real problem. Over the last years there have been a series of advancements. Expanding computer and modelling capacities, as well as increasing availability of information, nowadays allow aiming at developing bigger models capable of capturing immense bunches of data onto their analyses, but that at the same time can provide responses with increasing speeds. This is actually excellent news for scholars and researchers, and we can observe the various contributions arriving at Waste Management & Research dealing with new model concepts and applications in the waste management field.
However, I am often dealing with two questions from the industrial and public sectors. The first one is 'do we really need some of these big modelling approaches for answering the same questions over and over?' The second one is 'why are you actually addressing these questions, and not the one we are interested about?'
As a researcher working between modellers, technology developers and industrial practitioners, I see this happening too often: That somehow modellers (and I include myself here) are not always capturing the essence of the societal and/or industrial needs, and that the models are built to respond to 'scientifically Understanding the systems that characterise the circular economy and the bioeconomy
Editorial sound questions' that are many times not of interest to the actual stakeholders in the waste management sector or in working fields associated to the bioeconomy. This is particularly noticeable when researchers try to actually convince practitioners to use the outcomes of their assessment tools to answer the questions from the industry and society. As far as the industrial side is concerned, they normally see these assessment tools as a mere academic exercise, real 'nice-to-have' tools that produce interesting results, but that finally do not answer their real questions.
In this sense, modellers must also change. In order to make these tools really available for the society and for answering the needs of the waste management field, according to my experience, we should address a series of simple steps. Well, they are actually simple steps, but to implement them would nonetheless imply some degree of effort from us researchers and modellers.
First of all, models must address real societal needs. Don't get me wrong: It is important to answer scholarly driven questions, as this is the basis for the scientific and know-how development. However, the value added of having a knowledge-base attained to these models is actually the chance to shed light onto the questions that actually concern society. So we must make an effort to get out of our comfort zone and reach over to the interested parties in order to avoid being seen as if we were living in an 'ivory tower', completely disconnected from reality, of what is really happening in the waste management sector or in the industrial sectors associated to the bioeconomy field.
Second, we need dialogue. And here is where the exchange platforms I mentioned before can play a great role, as the exchanges among all interested institutions within the framework of a trustful atmosphere can really simplify the identification of consented relevant questions. However, the involvement of further actors, particularly representatives of society, entails another challenge, as we will need to also define the appropriate ways to measure and to approach the modelling of these questions. We engineers are used to dealing with issues that can be quantitatively measured and characterised. But how can we deal with factors such as societal expectations, and include these qualitative issues into our assessments? This leads into another dimension of work, where inter-disciplinarity plays a great role in bringing the different natural and social sciences together.
And finally, it is about simplifying the models. Even though we have the modelling capacities, we must simplify them so that their outcomes can be really understood and used as reference for decision-making. Again, this simplicity is not easily reached. It must be a consented process, so that the information that is used to run the models is easily afforded, while at the same time the scientific quality of the assessment is nonetheless guaranteed.
The road to understanding the systems that characterise the circular economy and the bioeconomy might be closer than we think. So let us not get lost in modelling. Instead, we can follow these simple steps to achieve higher impact on our research and actually optimise the framework conditions for these important transition processes by dealing with the questions of the involved stakeholders.
